1. Introduction {#s0005}
===============

Increasing of salinity in the freshwater bodies during natural and human activities alters the planktonic communities to a considerable range. It is one of the processes that alter the growth curve and biochemical constituents of aquatic algae. In the last decade, the research indicates that different levels of salinity are correlating with changes in biochemical constituents of microalgae ([@b0260]). The degree of tolerance of a microalga to salinization stress is dependent on the constituents of the growth culture and growth conditions such as light intensity and a favorable temperature ([@b0190]). In this respect, [@b0135], [@b0050] observed that the response of these algae varied from tolerance to full strength medium to very high sensitivity even to low concentrations of sea water medium.

One of the most important factors that qualitatively and quantitatively influence algal populations in aquatic habitats, is the number of soluble salts in such habitats. Many microalgal genera have been adapted to grow efficiently in wastewater ([@b0135], [@b0050]). In this respect, [@b0045] mentioned that cells of *Chlorella salina* grow well in domestic sewage having high salt concentrations which can be used for biodiesel production. [@b0060] also, obtained variable results while studying the effect of salinity on three-selected algal species, namely *Microcystis aeruginosa*, *Nitzschia gracilis* and *Selenastrum capricornutum*. Meanwhile, [@b0085] explained that the osmotic regulation of the metabolism of the salt-tolerant alga, *Dunaliella*, is a compartmentation phenomenon, at high NaCl concentrations, the reaction occurring in the cytoplasm are inhibited, while those in the chloroplast remain operating. On the other hand, working on the diatom *Skeletonema costatum* by [@b0205] salinity suppresses the photosynthetic process, dark respiration, and cell growth. However, the cellular pools of glucose appeared in lower form on the contrary to the carbohydrate content which remained constant, while the protein content slightly increased. On the other hand, a total descends of the overcapacity of ammonium uptake were distinguished. Increase in salinity produced an increase in general cellular activity, especially in enzyme activity like glutamate dehydrogenase, glutamine synthetase and glutamate synthase and hence an increase in the ammonium uptake. The same work has been applied to the diatom *Ditylum brightwellii* by [@b0210] and similar findings were reported.

Wastewater in the broadest sense is water contaminated by prior use, requiring either treatment or disposal ([@b0010]). The term wastewater is limited to water containing organic wastes and nutrients compatible with algae growth ([@b0270]). It includes municipal sewage, the discharge from food processing plants and various chemical industries, anaerobic digester effluent and agricultural wastewaters ([@b0015]). Approximately 25 elements are known to be essential for most forms of life including the microalgae ([@b0195], [@b0115], [@b0150]). All but a few of these elements are so widely distributed in nature that they are unlikely to be limiting to growth. In the case of algae, the nutrients most likely to be limiting are carbon, nitrogen, and phosphorus in that order. The algae in wastewater utilize both inorganic and organic carbon unlike clean algal culture systems ([@b0035], [@b0280], [@b0025], [@b0230]).

Although some species of algae are very fast growing which are simply able to out-compete most contaminants. Not all wastewater is suitable for algae. If the wastewater has higher concentrations of ammonia then this will affect the performance of the algae and the wastewater must be either diluted or the feed rate reduced. These attempts were made to clarify the effects of salinization and wastewater treatments on the growth of *Scenedesmus bijugatus* and its some cellular macromolecules.

2. Materials and methods {#s0010}
========================

2.1. The biological materials {#s0015}
-----------------------------

In the present investigation, axenic cultures of the unicellular green alga *Scenedesmus bijugatus* was used. *S. bijugatus* was previously isolated from Wadi-Hanifa, a wadi in the Najd region, Riyadh Province, in central Saudi Arabia.

### 2.1.1. Media used for culturing algal taxa {#s0020}

#### 2.1.1.1. Z-medium {#s0025}

[@b0245] has described this medium which prepared from premixed stock solutions. The stock solutions should be stored at 4 °C in refrigerator.

### 2.1.2. Maintenance of the studied algal cultures {#s0030}

Stock cultures were storage at 5 °C on agar slants ([@b0080]). Subculturing should be conducted each month and keep purified.

### 2.1.3. Algal growth conditions {#s0035}

Preliminary tests were conducted by using a wide range of temperature (24--30 °C), light duration (12--24 h), light intensities (1000--6000 Lux) and pH values (6--8) to obtain the optimum growth conditions for the studied alga. As a result of these experiments *Scenedesmus bijugatus* incubated at 28 °C and continuous light at 4000 Lux. The algal cultures were harvested on the 8[th]{.ul} day then used in the experimental study.

2.2. Uptake test of investigated environmental stresses from culture media by *S. bijugatus* {#s0040}
--------------------------------------------------------------------------------------------

According to [@b0285], a preliminary experiment using a wide range of different NaCl concentrations and different domestic wastewater percentages, was carried out to determine the suitable concentrations of these materials which could be tolerated by the studied alga. Selection of these concentrations was based on the response of the studied alga to it, which had a slightly or marked effects on their growth, and also to avoid the non-effective and directly lethal concentrations on the alga experimented with.

The actual experiment was then carried out by placing the appropriate volumes of selected concentrations of the studied NaCl or domestic wastewater percentages (after filtration through bacterial filter) into the culture media making up to 100 mls with particle-free deionized water and algal cells with a known density (initial inoculum): 2 × 10^3^ cells/ml of *Scenedesmus bijugatus* using 250 mls measuring conical flasks as culture vessels. The pH of the media was adjusted by 1 M HCl/NaOH prior to autoclaving. The culture media were aerated (to provide CO~2~) through the cotton plugs. Three replicates for each concentration of the studied stresses in addition to the control were prepared. Then the culture vessels were incubated under conditions required for the growth of the studied alga for a required period of growth. At the final growth period, the algal mats were harvested, washed three times with distilled water and subjected for determination of the investigated cellular macromolecules according to the described plan of this study.

2.3. Chemical analysis {#s0045}
----------------------

### 2.3.1. Optical density {#s0050}

The optical density of the homogenized green algal suspension was measured at 760 nm ([@b0020]).

### 2.3.2. Chlorophyll *a* content {#s0055}

Chlorophyll *a* content of *S. bijugatus* was determined according to the method described by [@b0255]. The concentration of chlorophyll *a* (ugL^-1^) was calculated using the equation of [@b0250].$$Chl.a = 11.64\mspace{900mu} E_{663} - 2.16\mspace{900mu} E_{645} + 0.1\mspace{900mu} E_{630}\mspace{900mu}\mu g\mspace{900mu} L^{- 1}$$

### 2.3.3. Determination of total soluble proteins {#s0060}

This was conducted according to the method of [@b0155], using bovine serum albumin as a standard protein.

### 2.3.4. Extraction and determination of total soluble carbohydrates {#s0065}

#### 2.3.4.1. Extraction {#s0070}

The algal growth suspension after being dried at room temperature, were ground to a fine powder and extracted with mixture of 5 mls of 2% phenol water and 10 mls of 30% trichloroacetic acid ([@b0215]).

#### 2.3.4.2. Determination {#s0075}

Total water-soluble carbohydrates were determined by anthrone technique according to [@b0265].

### 2.3.5. Quantitative estimation of nucleic acids (RNA-DNA) {#s0080}

The method applied for total RNA and DNA determination ([@b0220]) with some little modifications as described by [@b0180] was applied.

#### 2.3.5.1. Ribonucleic acid (RNA) content {#s0085}

It was estimated calorimetrically by the orcinol reaction as described by [@b0065]. To 0.5 ml RNA extract 3 ml of an acid reagent (0.5 ml of a 10% FeCl~3~·6H~2~O was mixed with 100 ml of concentrated HCl) were added. This was followed by adding 0.2 ml of a freshly prepared 6% solution of orcinol in 96% ethanol. The mixture was heated in a boiling water bath for 20 min and its optical density was measured at 660 mu.

#### 2.3.5.2. Deoxyribonucleic acid (DNA) content {#s0090}

It was estimated by DPA (diphenylamine) colour reaction described by [@b0040]. Samples of 1.0 ml DNA extract were mixed with 2.0 ml of DPA reagent (1.5% g of steam distilled diphenylamine were dissolved in 100 ml of redistilled glacial acetic acid then 1.5 ml of concentrated H~2~SO~4~ were added and mixed well) let stand at 30 °C for 16--20 h. Their optical densities were measured at 540 mu. with pure RNA and DNA, the method gives a linear relation between the concentration of RNA and DNA and the optical density.

### 2.3.6. Amino acid determination {#s0095}

Amino acid determination was performed according to the method of [@b0275].

### 2.3.7. Transmission electron microscope {#s0100}

After 8 days of treatment for *Scenedesmus bijugatus* by NaCl (300 mg L^−1^) and wastewater (100%), the cells become to make ready for harvesting by centrifugation at 2500 r.p.m. for 10 min at 4 °C, immediately fixed in fresh 3% glutaraldehyde-formaldehyde at 4 °C for 18--24 h. The specimens were then washed in phosphate buffer (pH 7.4) and then postfixes in isotonic 1% osmium tetroxide for 1 h at 4 °C ([@b0160]). Ultrathin sections were then prepared using the ultramicrotome glass knives, stained with uranyl acetate and lead citrate ([@b0200]) and examined by Philips 400 T electron microscope at 60--80 KV.

2.4. Statistical analysis {#s0105}
-------------------------

Data obtained in the present investigation were statistically analyzed using the Least Significant Difference test (L.S.D) at 1% and 5% levels of probability ([@b0240]).

Doubling time:$$\text{t}_{\text{e}} = \frac{\text{(t}_{\text{i}} - \text{t}_{\text{o}}\text{)log2}}{\text{logb} - \text{log\ a}}$$where t~e~ = doubling time; t~i~ = treatment time; t~o~ = zero time; b = cell no. of sample at treatment time; a = cell no. of sample at zero time.

3. Results {#s0110}
==========

Preliminary tests using wide range of salinization treatments (mgL^-1^ of NaCl) were conducted on the growth of the studied alga *Scenedesmus bijugatus* (as mentioned in materials and methods) to avoid the non-effective and directly lethal concentrations of NaCl. The obtained results indicated that the most suitable concentrations of NaCl for this study were: 10, 50, 100, 200, 300 and 400 mg L^−1^. The recorded results in the present study were mean values of three replicates of determinations.

3.1. Salinization treatments {#s0115}
----------------------------

Salinization treatments were generally performed to monitor the tolerance of the green alga *Scenedesmus bijugatus* to salt stress. [Fig. 1](#f0005){ref-type="fig"} revealed that *Scenedesmus bijugatus* was more sensitive to salinization treatments. Generally, growth of the alga was inhibited with increasing salinization levels. The obtained results indicated that growth of *S. bijugatus* was significantly stimulated by 8 and 10% at low NaCl concentration (10 and 50 mg L^−1^, respectively). Increasing salt level led to a dramatically inhibition in the growth of the studied alga.Fig. 1Effect of salinity concentrations on the growth rate (O.D. at 760 nm) of *S. bijugatus.*

Accordingly, chl. *a* contents ([Fig. 2](#f0010){ref-type="fig"}) of *S. bijugatus* decreased with rise in the corresponding salinisation levels. It must be pointed out that at low concentration of NaCl (10 and 50 mg L^−1^) a marked stimulation in chl. *a* content took place by 7 and 10%, respectively. In general, chl. *a* content was gradually inhibited with increasing the levels of salinization above 50--500 mg L^−1^, respectively.Fig. 2Effect of salinity concentrations on chlorophyll *a* content (µg L^-1^) of *S. bijugatus.*

[Fig. 3](#f0015){ref-type="fig"} showed the effect of different concentrations of NaCl on the total soluble proteins which showmen slightly stimulation (7 and 10%) at low levels of NaCl (10 and 50 mg L^−1^, respectively). Increasing NaCl level to 100 and 200 mg L^−1^ led to an inhibition in total soluble proteins to 4 and 12%, respectively). Sharp declines in total soluble proteins 30, 50 and 80% were observed at high concentrations of NaCl at 300, 400 and 500 mg L^−1^ respectively. Also, there is an increasing in the total soluble carbohydrates at low salinization level of 10 and 50 mg L^−1^ by 12 and 18%. However, increasing salinization levels led to gradual inhibition in total soluble carbohydrates reached to severely reduced total soluble carbohydrates by 93 and 96% at 400 and 500 mg L^−1^, respectively.Fig. 3Effect of salinity (mg L^-1^) on total soluble proteins and total soluble carbohydrates (mg L^-1^ dry weight) of *S. bijugatus*.

Regarding nucleic acids a significant decrease in their contents was recorded with the increase of salinization level ([Fig. 4](#f0020){ref-type="fig"}). RNA was slightly stimulated (5%) at low salinization level (10 mg L^−1^) followed by a dramatically inhibition at all studied NaCl concentrations. Similarly, DNA was highly inhibited at treatment by 10 and 50 mg L^−1^ NaCl treatment. However, a marked reduction in DNA values was noticed at 100, 200, 300 and 400 mg L^−1^ of NaCl concentrations.Fig. 4Effect of salinity (mg L^-1^) on RNA & DNA (mg L^-1^ dry weight) of *S. bijugatus*.

Apparently, analysis showed a wide variation in amino acids content of the treated cultures at the pre-lethal NaCl concentration (300 mg L^−1^) throughout 8 days ([Fig. 5](#f0025){ref-type="fig"}). Analysis also, revealed that some of the detected amino acids were markedly inhibited while the others were slightly stimulated by salinization treatment. Data in [Fig. 5](#f0025){ref-type="fig"} revealed that Asp. Acid, Pro, Cys, Val, Iso-leu, leu, Phe.ala and Lys were slightly stimulated with salinization treatment. On contrast the levels of amino acids: Thr, Ser, Glu.acid, Gly, Ala, Mth, His and Arg were markedly inhibited. It was noticeable that the amino acid Tyrosine was detected among the recorded amino acids upon treatment with 300 mg L^−1^ of NaCl, although, its none detected in untreated cultures alga (control).Fig. 5Percentages of amino acids contents in *S. bijugatus* cells grown on nutrient medium treated by (300 mg L^-1^) of NaCL through 8 days.

Regarding the transmission electron microscopy of *S. bijugatus* treated by 300 mg L^−1^ of NaCl throughout 8 days, data showing irregular cell wall shape, mixing of plastids and cytoplasmic contents, thylakoid break down and crystalline inclusions were found (see [Plate 1](#f0055){ref-type="fig"}).Plate 1Electron micrograph of *S. bijugatus* cells, (A): untreated control and (B): cells after salinization treatment by 300 mg L^−1^ of NaCl (8 days) showing irregular cell wall shape, mixing of plastids and cytoplasmic contents, thylakoid break down and crystalline inclusions were found. X = 60000.

3.2. Effect of domestic wastewater {#s0120}
----------------------------------

In the present investigation primary treatment carried out through the preliminary sieving step at station to get-rid of the large suspended solids, then subjected to sterilization through a Bacterial Filter in laboratory.(a)Wastewater quality

Physicochemical characteristics of some parameters of the domestic wastewater samples, under the experimental investigation were represented in [Table 1](#t0005){ref-type="table"}. During the study period, the measured pH-value for wastewater samples ranged between 8 and 9.5, which lies mainly in the alkaline side. In addition, the electrical conductivity (E.C.) was estimated in the range between 1.09 and 1.8 mohs cm^−1^. The total soluble salts (T.S.S) of wastewater fluctuated within a relatively narrow range all over the period of study and the average estimated value ranged between 590 and 600 mg L^−1^. The bicarbonate level was measured in the range of 5.5--6.3 mg L^−1^ during the investigation period. The average reached 6 mg L^−1^. Apparently, the wastewater samples were completely depleted of any detectable carbonate. The chloride content of the water samples at the investigated site was relatively low and recorded an average of 2.5 mg L^−1^. The data presented in [Table 1](#t0005){ref-type="table"} showed that the sulphate content of wastewater was very low and estimated as 0.06 mg L^−1^ during the investigation period. The data further revealed that the detected cations were limited to Ca^++^ (2.03 mg L^−1^), Mg^++^ (2.41 mg L^−1^), Na^+^ (4.00 mg L^−1^) and K^+^ (0.65 mg L^−1^).(b)Wastewater affecting *S. bijugatus*Table 1Average values in mg L^−1^ of some physicochemical characteristics of used wastewater sample.ParameterValuesPhysical valuesWater ColorYellowishWater OdorUnacceptable  Chemical valuespH9.5 ± 0.5E.C1.8 ± 0.5 m mohs cm^−1^T. S. S590 ± 2.1Cl¯2.5 ± 0.02 mg L^−1^SO~4~0.05 ± 0.001 mg L^−1^HCO~3~^−^5.8 ± 0.02 mg L^−1^CO~3~^−^--Ca^++^2.03 ± 0.2 mg L^−1^Mg^++^2.41 ± 0.3 mg L^−1^Na^+^4.00 ± 0.4 mg L^−1^K^+^0.65 ± 0.3 mg L^−1^

The treatment of the experimental alga *S. bijugatus* with wastewater showed a steady increase in the rate of growth which appeared by a clear optical density in [Fig. 6](#f0030){ref-type="fig"}. It was showed the stimulating effect of growth. On the other hand, the recorded results of the chlorophyll *a* contents also showed a high and steady elevation, which suggests that wastewater, is a stimulant supporting the growth of algae as shown in [Fig. 7](#f0035){ref-type="fig"}.Fig. 6Effect of wastewater percentage on the growth of *S. bijugatus* (O.D. at 760 nm).Fig. 7Effect of wastewater percentage on chlorophyll *a* content (µg L^-1^) of *S. bijugatus*.

Data recorded in [Fig. 8](#f0040){ref-type="fig"} revealed that total soluble proteins of *S. bijugatus* grown on nutrient media containing 20, 40 and 60% wastewater recorded an elevations in protein values reached 5, 10 and 18%, respectively. Further increasing in wastewater conc. to 80 and 100% exhibited high stimulation percentages of total soluble proteins to 35 and 45%, respectively. Similarly, the estimated total soluble carbohydrates increased gradually with the increase in wastewater percentage. At low doses of wastewater (20%) increasing of total soluble carbohydrates recorded 7%, while the highest content of total soluble carbohydrates 25% was exhibited at application of 100% wastewater treatment (see [Fig. 8](#f0040){ref-type="fig"}).Fig. 8Effect of wastewater (mg L^-1^) on total soluble proteins and total soluble carbohydrates (mg L^-1^ dry weight) *S. bijugatus*.

Regarding the studied DNA and RNA ([Fig. 9](#f0045){ref-type="fig"}), data revealed a significant stimulation in RNA values upon increasing wastewater conc. Whereas, RNA recorded a significant stimulation of 14, 26 and 35% in *Scenedesmus* cells grown on nutrient media containing 20, 40 and 60% of wastewater, respectively. Moreover, the high increase in the level of RNA value (37%) was exhibited in the studied algal cells growing in media contains 80 and 100% wastewater. On contrast, DNA exhibited a suppression effects (see [Fig. 9](#f0045){ref-type="fig"}).Fig. 9Effect of wastewater concentration on RNA and DNA (mg g^−1^ dry weight) of *S. bijugatus.*

It is noteworthy that there were major striking differences in amino acid contents of *S. bijugatus* treated by wastewater comparable with untreated alga grown on synthetic nutrient medium ([Fig. 10](#f0050){ref-type="fig"}). Although data revealed that wastewater reduced the level of certain amino acids it also, stimulated synthesis other amino acids. Generally, stimulation biosynthesis of amino acids was higher than the inhibition ratio recorded in wastewater treated algal cultures. Whereas, Asp.acid, Thr, Ser, Glu.acid, Pro, Gly, Ala, Cys, Mth were hardly affected by wastewater. In contrary accumulation of Val, Iso-leu, Leu, Phe.ala, His, Lys and Arg were significant encouraged by wastewater treatment. Tyrosine was detected among the recorded amino acids upon treatment with 100% wastewater, although, it is none detected in untreated culture.Fig. 10Percentages of amino acids content of *S. bijugatus* grown on 100% wastewater for 8 days.

Regarding the transmission electron microscopy of *S. bijugatus* cell; grown on wastewater medium for 8 days ([Plate 2](#f0060){ref-type="fig"}) revealed that wastewater induced a slight change in the treated *S. bijugatus* cell such as increasing in starch granules and presence of thylakoid membranes, although not as clear as in the control.Plate 2Electron micrograph of *S. bijugatus* cells, (A) untreated control and (B): cells treated with 100% wastewater for 8 days, showing increase in starch granules and presence of thylakoid membranes although not as clear as in the control. X = 60000.

4. Discussion {#s0125}
=============

Salinity imposes significant stresses in various living organisms including microalgae. Salinity represents one of the most important factors, which exert stress, or even injury of the metabolism of algal cell. The obtained data ([Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}, [Fig. 5](#f0025){ref-type="fig"}) indicated that *S. bijugatus* was sensitive to salinization treatments. Whereas, the stimulation effect of salinization appeared on the total soluble carbohydrates and the total soluble proteins of the investigated alga. Although many species of micro-algae are tolerant to great variations in salinity, their chemical composition can be affected ([@b0145]). The increase in total protein content in algae subjected to salinity stress conditions have reported by many authors ([@b0030], [@b0055]). This may be due to suggestions that salinity stresses enhance protein synthesis ([@b0140], [@b0165], [@b0070]). According to [@b0185], [@b0090] suggested that the algae adapted to salinity stress by increasing carbohydrates in the cells.

The collected data further reveal that non-halotolerant organisms like *S. bijugatus* is unable to retain its metabolic activities. It is evident that most freshwater algae show low growth and survival in high salinity concentrations and are generally unable to survive beyond a low threshold of salinity ([@b0235]). Many photoautotrophs show a considerable decrease in metabolic activity under rising NaCl effort. This lowering can be attributed to a shortage in different cations, production of (ROS) and osmotic pressure, which interrupts with various metabolic activities ([@b0235]). [@b0120] reported that compatible osmolytes such as glycine betaine, choline and proline are synthesized in response to salt stress. These osmotic adjustments protect subcellular structure and reduce oxidative damage caused by free radicals produced in response to stress of high salinity ([@b0125]).

The stimulation behavior at NaCl concentration justify the findings of [@b0105], who reported that microalgal cells have adopted to synthesis and accumulate osmo-protective compounds to achieve an equilibrium of osmotic potential, so increasing carbohydrates proteins, RNA at certain concentrations may be attributed to the above previous reasons.

Increasing of RNA contents which displayed at 10 mg L^−1^ of NaCl for *S. bijugatus*, a trend that was reversed with increasing salinity concentrations may be considered as a tool for defense mechanism against salinization while the inhibition of DNA accumulation of the studied alga may be attributed to direct or indirect interfering of salinization effect on metabolic conversion. On the other hand, the detected individual amino acids of *S. bijugatus* that were treated by (300 mg L^−1^) of NaCl revealed that salinity may be interfering with synthesis and/or degradation of the detected amino acids, because salinity stimulated certain amino acids and inhibited to others.

In this investigation the effect of 300 mg L^−1^ of NaCl for 8 days on the unicellular green alga *S. bijugatus* was studied by employing transmission electron microscopy. Examination of *S. bijugatus* showed an increase in starch granules, shrinkage of cell contents which led to clear separation between the cell components and cell wall, absence of thylakoid membranes and complete disorganization of the cell contents (see [Plate 1](#f0055){ref-type="fig"}). It is agreed with [@b0130] how report that, under conditions of extreme hypo- or hyperosmotic stresses the photosynthesis and respiration are inhibited in all algae investigated which leads to loosing of cell contents.

Although wastewater was studied as an environmental stress, the obtained results revealed that wastewater appeared as a stimulatory agent for growth and the studied macro-molecules of the investigated alga such as increasing of total soluble proteins and total soluble carbohydrates. Data revealed that undiluted wastewater (100%) achieved the highest levels of growth and the studied cellular macro-molecules of *Scenedesmus bijugatus*. These results are in agreement with ([@b0225], [@b0095], [@b0100], [@b0170], [@b0110]), who found that wastewater is very rich in phosphorus, nitrogen and other compounds which are necessary for algal growth. Accordingly, in the presence of excess nutrients, the algae are capable of rapid growth and multiplication so, the photosynthetic activity increased which led to increasing the total soluble carbohydrates ([@b0075]).

Ultrastructure examination of *S. bijugatus* which grown on undiluted wastewater for 8 days, respectively showed a general increase in starch granules inside the cells (see [Plate 2](#f0060){ref-type="fig"}). Such observation could be explained by the increase of total soluble carbohydrates in the studied alga.

5. Conclusion {#s0130}
=============

Pollution in water resources, from permitting agricultural drainage, factory drainage, and sewage, increases the risk of these water resources to normal life and natural flora in these sources. The current study demonstrated that increasing the salinity resulting from polluted drainage of waterways leads to a fatal effect on algae, a group of organisms that are used as evidence of pollution. The study also confirmed the seriousness of different types of water drainage, which is exclusive to water sources without treatment, which leads to pollution of waterways, thus increasing pollution, which is characteristic of the risk to water flora. Therefore, I recommend preserving water sources by preventing the disposal of water wastes, whether agricultural or industrial, in waterways without emphasized treatment.
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